e reviewed 11 patients (17 ankles) who had had core decompression for symptomatic avascular necrosis of the talus before collapse. The Mazur grading system was used to assess function preoperatively and at final follow-up, and radiographs were graded according to the Ficat and Arlet (1980) classification modified for the ankle.
W
e reviewed 11 patients (17 ankles) who had had core decompression for symptomatic avascular necrosis of the talus before collapse. The Mazur grading system was used to assess function preoperatively and at final follow-up, and radiographs were graded according to the Ficat and Arlet (1980) classification modified for the ankle.
At a mean follow-up of seven years (2 to 14) 14 ankles (82%) had an excellent or good outcome (Mazur scores >80 points; pain scores >40 points (41 to 50)). The other three ankles required tibiotalar fusion at a mean of 13 months (5 to 20) after core decompression.
We conclude that core decompression is a viable method of treatment for symptomatic avascular necrosis of the talus before collapse. [Br] 1996; 78-B:827-30. Received 15 December 1995; Accepted after revision 16 May 1996 One of the well-recognised complications of severe ankle injury is avascular necrosis of the talus (Blair 1943; Hallock 1945; Dennis and Tullos 1980) . It has also been reported in association with alcoholism (Harris and Silver 1973) , corticosteroid use (Dall and MacNab 1970; Harris and Silver 1973; Cruess 1981; Langevitz et al 1990; Adleberg and Smith 1991) , hyperlipidaemia (Harrington et al 1971) , hyperuricaemia (Miskew and Goldflies 1980) , occlusive vascular disease (Jones 1993) , systemic lupus erythematosus (Baron, Paltiel and Lauder 1984; Adleberg and Smith 1991) and sickle-cell disease (Jones 1993) . Occasionally, there are adjacent lesions in the tibial plafond (Jones 1993) . The progression of avascular necrosis of the talus is similar to that of lesions in the femoral head (Jones 1993; Mont and Hungerford 1995) . Our report is concerned with non-traumatic talar lesions which involve the dome and spare the talocalcaneal and talonavicular surfaces.
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Operative treatment includes tibiotalar fusion and talectomy with tibiocalcaneal fusion (Barr and Record 1953; Morris, Hand and Dunn 1971; Mazur, Schwartz and Simon 1979; Dennis and Tullos 1980; Ahlberg and Henricson 1981; Sowa and Krackow 1989; Holt et al 1991; Kirkpatrick, Goldner and Goldner 1991; Mann et al 1991; Scranton 1991; Urquhart et al 1996) . Core decompression has been reported as a treatment option for osteonecrosis of the hip (Ficat and Arlet 1980; Zizic and Hungerford 1985; Mont and Hungerford 1995) knee (Mont, Tomek and Hungerford 1997) and shoulder (Mont et al 1993) but has not been described for the ankle. Our aim is to report our experience of this method of treatment for non-traumatic avascular necrosis of the talus before collapse has occurred.
PATIENTS AND METHODS
Between October 1979 and September 1992, we performed core decompression in 11 patients (17 ankles) for avascular necrosis of the talus. There were ten women and one man with a mean age of 47 years (24 to 64). The mean followup was seven years (2 to 14) and no patient was lost to follow-up.
Seven patients (11 ankles) had systemic lupus erythematosus and were receiving systemic corticosteroids (>20 mg per day of prednisone for over one year). Two patients (three ankles) had chronic corticosteroid use associated with asthma in one and renal disease in the other. In two patients (three ankles), no identifiable associated cause for avascular necrosis had been found, but they may have had an alcohol consumption of about 400 ml per week (Hirota et al 1993) .
The diagnosis had been made by clinical and radiological evaluation with confirmation by biopsy in all cases. MRI had also confirmed the diagnosis in 12 patients and had been used to localise and delineate the extent of the lesion. All patients had either radiological stage I or stage II avascular necrosis according to Ficat and Arlet (1980) modified for the ankle (Table I) , and all had severe ankle pain on weight-bearing, with a variable degree of pain at rest. None had responded to a minimum of three months of non-operative treatment which included the use of anklefoot orthoses and analgesics. Operative technique. This was performed on an outpatient basis by three of the authors (MAM, LCS, DSH). A standard anterolateral or anteromedial approach to the talar dome was used in all but three patients. In three patients, ankle arthroscopy allowed visualisation of the talar body. In all ankles the 4 mm trocar was inserted through an anteromedial or anterolateral portal, and one hole was made at the distal aspect of the talus through one of these entry sites. Fluoroscopy was used for biplane localisation of the biopsy cannula which was directed in one pass medially or one pass laterally or both depending on the extent of the lesion, based on MRI evaluation. Postoperatively, partial weightbearing was allowed for six weeks and then full weightbearing as tolerated. Clinical evaluation. This used the Mazur ankle grading system (Mazur et al 1979) . The 100-point scale is based on pain, range of movement and activity level. An excellent result scored 90 to 100 points; a good result 80 to 89; a fair result 70 to 79; and a poor result scored less than 70. The final evaluation was by examination (n = 14) or by telephone and a report from the patient's present orthopaedic surgeon (n = 3).
RESULTS
At final follow-up 14 ankles had excellent (11) and good (3) results. The mean preoperative Mazur ankle score was 35 points (12 to 40); postoperatively it was 92 points (84 to 96). The mean pain score was 46 points (41 to 50) (Figs 1  and 2 ). The remaining three ankles had a poor clinical outcome necessitating tibiotalar fusion at a mean of 13 months (5 to 20) after the core decompression. All united with an excellent clinical outcome.
Radiologically, only five ankles progressed to Ficat stage III or stage IV (collapse) which included the three which required fusion and two others which had some degree of collapse (stage III) but were asymptomatic (Mazur score >90). There were no complications. All patients resumed full weight-bearing after six weeks. surgeon is left with only a few options which include various arthrodeses and core decompression. Hindfoot fusions in these patients are technically challenging, and operating times are longer than in patients with rheumatoid or osteoarthritis mainly because of the difficulty in achieving well-vascularised bony surfaces for fusion. In addition, these patients require a much longer time to fusion, more than seven months compared with the three or four months reported for patients without avascular necrosis (Blair 1943; Kirkpatrick et al 1991; Urquhart et al 1996) . In one study (Kirkpatrick et al 1991) , two of ten cases of nonunion of tibiotalar arthrodesis were in patients with talar avascular necrosis and Holt et al (1991) noted only a 38% success rate for fusion in such patients. In a recent study (Frey et al 1994) , nonunion occurred after attempted fusion in eight out of nine patients with talar avascular necrosis. Urquhart et al (1996) found that hindfoot fusion in patients with talar avascular necrosis was technically demanding and required a longer period of immobilisation when compared with other patients.
Core decompression is a satisfactory solution for symptomatic lesions. Before collapse has occurred it has minimal morbidity and can be performed as an outpatient procedure. This treatment seems to be a realistic option in patients who have not progressed to end-stage tibiotalar arthritis.
Our study has its limitations in that it was not prospective and the numbers are small. Unfortunately, the rarity of the condition (about 30 cases over a 15-year period) precludes a randomised, controlled study from one centre concerning various treatment options. There are no studies on the natural history of the disease. We believe that a multicentre, randomised study is necessary to compare core decompression with other methods such as bone grafting or electrical stimulation. 
